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(54) INK JET HEAD AND PRODUCTION THEREOF 



(57)Abstract: 

PURPOSE: To execute a printing wherein a driving by a 
low voltage with a small size and a high density is 
possible and further a stable and high quality printing is 
possible. 

CONSTITUTION: There are arranged a nozzle opening 4 
discharging an ink liquid drop, a discharging room 5 in 
communication with the respective nozzle openings, a 
vibration plate 6 at a bottom wall of the discharging 
room, and an electrode 21 arranged in a opposing 
position against the vibration plate and driving the 
vibration plate by an electrostatic force and a gap length 
is caused to become 0.05-2.0}xm between the vibration 
plate and the electrode by forming a recess 15 for the 
vibration room or a recess 25 for mounting the electrode 
or a Si02 membrane and so on, on either face of, or 
both faces of a positive pole connecting face of a first 
substrate 1 forming the vibration plate and a second 
substrate 2 forming the electrode. 
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1 

[»«HUR<DttB] 

eta*©*ft< 1 1— #o«*r*jfc"f *«iMEi* R^ 
«tia«»st«riE«ai^o»injpfli««ro. os^m^ 

[H**2] WE»fil«K©«#*»* 5 * IMEMMR 

w fc fc»»i:i-5R*SI 1 IB«tO>f y h^y 

K. 

Mt 5^ 2 OliCM Utlgf i^Mt-fc^) 

z t &#«£i-5R*5 i e*©^ y K^y 

K. 

[ 4 ] ffiER i ©XttXlflffiER 2 OIS^A 
££#®£^6R^lE*^>*^y K « 

[R*s 5 ] etriE s i o 2 Ma-> y = ^©rimwt 

y Y\ 

[R*3g6] fitiiESi02RA^ 

*co«6ttfelcJ:?>»ritSixrv^-i:«r»«i:i"2>R* 30 

ir*h 7 ] we*® a* P si* fcii n §y^^^ «£ «9 

»«*ix-Cv^^4:«:»«i:i"SR*fll4B«o>f 
V s 5/ h-^y K c 

[R** 8 ] WE««* 5 WE«fb« t (DWHcffiRSrS 

3SlE*WX>* v^y h^y K c 

S^fi^;:Ri^K<oSB#*rl&£ S i O2 Hr^^fc 

mM^JSL-t^ 2 o -> y = yM^ii:^ti<7) 
S i O2 »^Bffft^*$^^ — >l&tfL-tZ> 



2 

[r*« 1 1 ] neiB 2o^y = K-yaox 

«fe«j«i-6Xa*r*-r5- £ Sr#«*i-aR*S9E 
R©-Y >9*Jx.y Y^y KG>K3fi#8fc. 

1 2 ] WEfi»«*-fflE#fti»i«©eiii«:* 

*i:i-5R*3jlE«©^ h^y K c 

[M*91 3] WEJB 2 pffl*fcttnffl*tt 

fcfcj: 9»rit*ix-CV^r i:S:^®i:-r5R^l 2E 

W.<d4 y Y^y Kc 

[R** 1 4 ] MER 1 <o»«LRtf«ER 2 OlS^ 

mStJk# 7 y-f^— ft LTB9E»|pJBB 
»fl)««MtrlJ*Lt:t «rW»fci-6R*« 1 E« 
co^T y^y^y K c 

IR*3Sa 5) WE* 7 y* 

y >?mz£ 9^fife$ixTV^w^S:4*«i:-*-5R** 
l 4fei^^yx>; h^y K 0 

[R#3li 6] j»E»»*sftSni!5F«*JiA»e>ftSw 
i:^giit2)ll^l!£f^ 5**y K^y K c 

[H*4 a 7 ] f»ERlb«^iKafto P a^ffittJI^ 
b45:t Sr»«fci-*R*« l E*0>f y h 

^y K c 

ir*3« 1 8 ] mzm 2 <ora«:'artfenfflEiiui^ 

KR^pffl^ieWJl^bftSwitr^WKfc-rsR** 
1 2W.1&<04>? i/^y Y^y Kc 
IR*« 1 9 ] buE?S 1 oMf^SIM ( 1 a 

^tCO^f V'^y Y^y K B 
[HMUS2 0] '»E»i©»S^ P a5/ij 3 yisi: 
ngy^^^^^t t ^^->-Y/^^$^/cv'y 

K 0 

|R**2 1 ] pS^>y =^*4R^naS^M»R*r* 

^ ^ ^ *rR-r c ^ ^ «t 9 mzmmm * B&t 

*i-Swfcfc»«fci-SR*qi9E«^i/^^3:-y Y 
^y KO»3t*ft« 

IR**2 2] M«fc»rtlfc»l©Mt, WE 
S9Efifb«^ME««i:0«fi[SSr«i* 

h — K<DKit^fe c 

IR^2 4] *liSfe»aLfcJ8iOJSi, WE 
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3 

mmmm<D&A K«tt$ixs#a*«s:ttEJB 2 comm. 

PRIEST 5 Xg*, 
tem^^JfM L/cH 2 i S:HWI**1-S«»i«rE 

«»«^ffiE*«ra^^^y^a^ffl»wai:siiB^. i 

«U »«»-fr«^*5i^T«rEaK©HiP3ft s »Jt*IW^ 
J: 9 §tf Jt £ ti"C I ^ & - t 1 E*<0-f 

2 6 ] WE»fii«mi«>«i**»*^ ffiE«« 

^y K c 
I o o o i ] 

O^-f >^*»«r5ttt3U. EtWttffifcf*****-*^ 

[0 0 0 2] 

<D g < S«**a*«:««^* 

[0 0 0 3] ZCDJ >t - • K^^CO-f >^ 

^ ^ KtCli, ^¥2 - 5 1 7 3 4%'&m^ 

Bg6l-5 9 9 1 1 -^^^l-^^TX^i: 5 {-> 
[0 0 0 4] U*»U43& s fe, 

[0 0 0 5] ^ojEWS-T-fefflv^^atwisv^Ttt, 

f/XMfc- /X/i^WBSflSfc^T, JBE«*-7-«r« 
ttKflDX Steffi - £ H««)T«aiT 

SR^SriSSRl 0-10 Oii+i^D^ItS^ 



[0 0 0 6] '&m<n>4>f*M9&tZ>tt\Z&^ 
tf>, ±EOJ:5 4WBtt : fffil-*v^ K»*ao«iS 

[0 0 0 7] iHbOH^Mnt^itX, 

KE^Itlw-o^TmRLTl^rt* (^i¥3-2 
3 4 5 3 7f) , z<DttnfrWK&& • Kffl^SRX 

[0 0 0 8] 

[0 0 0 9] -to-oli, ^^etffi^Sr^t-SSft 

[ooio] rout ±E<o***^©^fett£i-2Hi 
TLX* JR»*©^»aiKlwBBi-*MT»)*. 

[0 0 1 a] £o@il ±EO£5ft«fcTi«*£<&:¥ 

»««JC»UIELX, «ft3 0 0ff-C5 0 0V(O«EEtrH3 
35DLS#tS. 3 0 Ot^gT-ll *918^7^i: 

*s*IB«UcaEix. «** J *itUfc«3, fi!MKt;:tt#Ug 
50 (D^lRd5»«5'l*i-J: »9^®!3^^rS](c?lo^^ixm@ 
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[0 0 12] Uc^ot, *5B^OSWtt. 
[0 0 13] 

[fmfca^i-fcfc&o^a] **BO-f^^^*y ^ 

/WLt, ^/X^TL^^tcfSiii-^Ptm^i:. BtGfctti 
^<D'ptl< k t-*©««r*fiti-5S»*i:. KSfbfi 
icSJfc £ £ C £ 6 Ig»^a t * * ItrlBKlb^a* 5 
(JIBJg»* * 0 35*fc S *5«S*» b 4 * ^ 

>^v?*y b — '7 K^*5V>T. fjESKiffi t ffiJE«ffi t 

[0014] **wn* «rE#fiinoi»©«i*#a 

[0 0 1 5] *«WO*OlfcWwJ:5i:, luffi^ l OS 
tR&^WSB® 2 ^g&#^¥^Bir> y ■=» ^S«T*fo 

fi£-t-Sc SuES i Ch Bills' y ayolMMUli u * 
fc, BS i0 2 J^(ls 'J ^^feXI«R*3llll» 

BKfcifcfc L< flcyDtt*fctttt*>!l =Wb^ol 
tt*»lwJ:9«j«-t-5wfc3js-e*5o £ felcSfc* ME 
««ll p a * H n M^F^ K J: 9 6 c 

[0 0 16] *fc, ^P^^ISia?)^, ffiE« 
«**1MrEfifttfE t OMKSEIK*:!? LT&SdRK: «t 19 &g 

[0 0 1 7] is^y h^y K^>K5fi*S 

0#*L^«*l-J:Si:. »»««r*rici-6JBl «>->y 
= ^S«(OS'&ffiJC0E«»«O$P»«:»#S i ChRS: 
j^off ->^jSi-£XIIt, W&^J&tZ 

O2 M^-glfS^ff $l-^^->^J*i"SXSO 5 '> 
i<H-ooiiHU Sfcl;:iS8ES§i;5U«il2co 
*> y => >Stg(5]±^itjfS S i Oz R«r^ LTSi jlg^ 



6 

[0018] **^<OS!5fi*ft<0*fe<Ott«lcJ:2> 

t. fitf^i o^y a^iscrw yft^ttaiy^> 

^^rffii-C tic J: 9«rB«»*«r»iat-r6X««:#i- 
S e ^LT^fc, «lE*2 0S/y =V*«ICK-"^JDX 
0 w t (CJ: 9 p§8*fclln3m*»a*bfc*SiiE« 

[0 0 1 9] £e>l-. v^s> h^y Ktf) 

[0 0 2 0] &$£W<Dy( >2 is* y h^y V<om<0^m 

[0021] ^ s** y Ko£ blcfte 

20 t^Sirt?). £fc(l, lKJES»«a s i(*fi<Dp3S^ 

[0 0 2 2] -&WR<D4 y^vx y h-^y £ btC^ 

olilci^i, IISKM 1 ol«^ife| B ®*fi (1 1 

0) ©vy=ySfiT'fc5ri:4r#ai:t?)« ffi 

ibb 1 ostsd piy'j= n m^nmM t c 
[0 0 2 3] *&*A<Dm&J5&ow<ommz£z>k. p 

30 i-y!J 3ySSl:nIT^I?rMt5)Iti:, 

1) zj tcttlb^^IM^ y ^ > ^ SriSi" w k \z 
X *) WElS«i*«r*J*i' 5 xm ^ «r*+ 

[0 0 2 4] ^B^^Si^ofe^iiia^ 

^oV^T, fflE«»«i:fi9E«*to«ffi: 

6 0 «fE««0«ffiSrJg»«i:««ffilc-rs« 
40 [0 0 2 5] **W03Kag*fe<D$b^te^t6«t-J:«) 

«fc«lE*il««t©«tt««r«i'«>i 5i-M-TSX 
St, «rE#»«S«rttE««*»fe»?> 

sti-xst ^^-r^> w t S:^«t-rsc 

[0 0 2 6] ^^^O^f >^ v/^ KOgiJOjStt 
i:J:5^ WE»»tt*r*J*tfcJBl OlStlHEti 
50 MLf:I 2 Oil t «rM»*t5Hl(4IM»t« 
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[0 0 2 7] *¥i*ft<n4 >9*s=.y h^y KOSfeWM 
o ilia * - vjgdc L fcjg#tt*«* * li»*»JS 
[0 0 2 8] 

iambi Kii, mm\^<^ 

* mjE fcw&D-r $ w t x v t z ti\zttfa t tie 

S $ ixfcfilfrK 4: <K>fR J: 6 5 1* fc 6 v Mi/* 

9 . >T y KOR»#««fiET«I»£ft 

fi£2. 0 /imWTi LfcSl&fi, IE»fiJEa»b < 5 4> 
tfre*>!K ;i©±K«S;i£*$ftfc^ti*JHtt©rt 
iM4«fefc*jSTtfti^k-e*>a. 
[0 0 2 9] ttf!E<DJ: 5 [cat* ftfc** 

L<li**aiWR;tf7*JML fc*tM;MRfttt»IBJI* 

[0 0 3 0]»i:SiO2 R*fctt**3£»*#7*» 

[0 0 3 1 ] src, JRiMBU:f||2 0«i*r-»»rt-r6 

[0 0 3 2] «»S«r»«i-5»i ©ISi: 

(iio) m% J tZL<Di>'}) =*>m&z&Rtf-z>t, =^y^~ 
>y\zx K> f^-f on®^s«affi^»uita[^T 

/It-f ^: ^JwJ: 9, h^y V<DW$)M& 

[0 0 3 3] 4fc, ««rtRt«J*Lfc!Bl « 



8 

* fc i*m3 I * C X £ teS^OfiJIi £ K C ^ b ti*XZ £ c 
Lfc^oT, ««*>»». fi»«0»W£*0*£ft4r 

[0 0 3 4] ziz. mto&tm&K<o**y-7mz*y» 

- XZ>** ?7toft<DE.X±A&t£<tt9* 8MB** 

feu (D^^mmm b w& b z * Rit # ^ , 

[0 0 3 5] 

[0 0 3 6] (mftW l) il li*«WOjB l £>50£#j 
K «i it J b &ttB 5^r^^^y^ 

[0 0 3 7l.#jHS«©>f^^^*y h^y Kl Ofi, 
TIB^»3ei-6«a«r»o3ttO**El. 2. 3 ZMte 

[0 0 3 8] ^fp^o^ i <oS& i li, y =i >S^t-^ 
9, «»oyX/u?L4Sr«fifci-5J:5tcSSl^*®^ 
— $m£ *) WTl:«IB«lt»ft* hfc»© / XA« l l 
^ n ^^rcoyX/^i l H51aiLJSMS:ISib^5 <b-f5 
30 etffl*6 tic ft 5 Dfl«l 2 b, DD^l 2 co 

tt»(cK ^ h titz ± v 7 >( * 7 zmrfL-t z> r. b \z ft ^> a 

[ o o 3 9] *Hft«i-fev^Tli. mii)^5 irmtc^ 
35 1 6(D^^G (B2»M, BT. ^ty^*J tE 

40 -}-. ) $m$>i sv>&£bMfe<DW£b<Dmztez>x? 

HaiHS 1 5 CD££££^ ^^V^ICJ: "9 0. 6 ti m b LTV N 
6 C ft^> l^t'yfltO. 7 2rmX~h*), 

^tCD^it 7 0 m mt*fc6c 
[0 0 4 0] }R 1 (7)S^ l ^)Tffi(w»-&$iX?)TfflSOjg 

S«2*rl»EJB»*R5[c#K-r5#*' 
50 <D^:«lc«»«^«i:aiHLfc^tttc4feSr0. 1 n 
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ttl#2 1 £ ITV^o ti2ili!j-K^2 2M 
J»»2 3t»0 0 $bCtI^2 3^/M^ 

[ 0 o 4 1 1 « l l o±®£K^$ixS±ffi!l<0Sg 

/^?L4, Pti±S^6, ±y 7>f * 7 AIM 4 10 

8#«J**:h,*. Sff 3 fcl*>f tT^-r 

8fca»i-*>f ^*#*a 3 l >f^^«»P 

3 lttffilft^^3 2SW^-y3 3^^LTg)^L 
[0 0 4 2] JBl<Og«l t»2 0SS2S:i£« 

30 ox:, «jE5 oov^Ppa-cBWift^u, SfcEl* 
m«l^>S«i fcJB3<Z>*K3*»frU H2©-J:5 

i^T, S»«5 fc!B2<D£«2±<B««2 l s> 
^SGtiDflffil 5^^f@2 1 Off S £ 20 
36^, 0. humble Hfb&5 £r®12 1 ± 

OJ|ft»S2 4 ir^BMPSGl liO. 3/imift5, 

[0 0 4 3] ±IS<7)<t h-^y KSrtt^- 

ttTfc**, S«l tli2 1 <D«I^»2 3lBHw**L-? 
ixSaJtfti 0 l \zX 9«fi@Bl 0 2 fc«ttU -Y 

[0 04 4] U2tCioV>T, 1 0 4(iy X/WL4 <fc 0 
ttJ$*t5>f ^iKiS* 1 0 5llfB«fcT?*>5, 
[0 0 4 5] ±&<O£0\Zffif&£iltz*nMW(DW)i'E : k 

RWi-fc. ««2 Uc56SIe]Ki 0 2li J; 9 OVA^i 
K^tTTa^ »Bt5 JiiiS 5 ©Tffitt^^ ttt 

«L»Jc±fl-L, /X/WL4 >*«*l'0 4«rtE« 

*ftl 0 5JC«j»r?tHii"2>. ^ITftl:, Mb* 5 ASH 

[0 0 4 6] tT^^ix^^ V 

^y Kl 0£g}3 5 C^i" J: o te^V >*K*BW*^ 
5 kH zSMttTTM y^M«r7m/sec T*m^$^^ 

*xfc e fc*3* 113 5(C*5V>T, 3 0 0(j:^7Ty, 3 0 
1(1^>^*>'?, 30 2lW>^S/syF^yKl 0 
(O^-t'Jr^ 3 0 3(^^>^> 3 0 4t4*-V 3 
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0 5 tt#>f y ^18, . 3 0 6 tt^ > ^ 3 0 

[0 0 4 7] ft**, fiifi5ttS2 1IB©^5'^* 
£2. S/imULLfca-frfctt. IE»«E* 5 2 5 0VJ^± 

[0 0 4 8] (H16« 2 ) HI 4 2 0>^1S«I 

Vtttti/ X*Kti*b&toZ^Z7 *4 *4 is*, y V 

[0 0 4 9] *HMi^^yxy Kl oil, 
[0050] *stK«ic*5its)llio*Siri, J¥£3 

8 0 ju m<D*£iP B ®;£{ft (110) >W&?*> 
9, ■Bttm^6«r*J*i-5DD«fI51 2<Dj£^£J¥£ 3 /i-mO 

Ml 5 *IBIffl«li^S^M^< > 
& 5 OTiliiiM tc £ £ £: ft o T i ^ 6 C 
[00 5 1 ] « l oS« l oTffii:«^$ix5JS 2 OS 

U Z.<nmfe2\zmM2 1 $raS#i-5^^0(Ml»2 5£r 
0. irtCj:!9±^Oj:5^^-V 

30 82 K y- Ktt2 2&U« J ?£&2 3 5 £ 5 

*LTV^. m«2 lttlUI«2 TOSrO, 1 u 

m*»<y*U ITO/^-^StSlK'ffB 
U $btC«8^S&2 Z\Z(D^i£>T4>#<Otz$><D&* 
Sfe 2 3 *rtft«r^^f ^ 

y$ **'<y ^I^iiCO. 1 /imWLl^li2 4 
^LTV^o H4-Ctt*ft»Ji2 4^¥SJw»A»iX 

Tt N ^f\ HRfclilH)«2 5±<OfflJ»355DDA/^«ft^* 

40 ^7^GI«i8^t0. 4pm, SRKIMHGl 
0. 3 jimirfcoTl^e 

[0 0 5 2] ^fcs JBl <^1S1 cDiffitcg-^^ix^m 
3^>Sffi3JCH, J?^ 1 0 0 /j m(OSU Sfierfflvv; g 
tR3 0®$Rlw. .PtBi^ffl^DflfflSl 2 51w^r 

n^ixyx>u?L4Mai*. ^^^^^^^^^^000 

$ei 4 t5S5ii"5>J: 5^^>^««D 3 1 fcc 
[0 0 5 3] r 0>f i/s y ^7 K 1 0 Irftffl L. 
^H®^ 1 02i:«t^ ov.^e 1 0 ov^;Mt 
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10 0 5 4] (H1JS0S 3)07 tt**WOJB 3 
lcfc6-f >9V*v V^y Ko^f41iT\ -SCUM 
0T-^LT£>6 O H8 litt^f >^ S?* 5^ KO—« 

[0 0 5 5] *jos«-e»i. ^ -^fWft^l- 

S 102 114 1, 4 2tC<t VffitfLLtzh<DVhZ> 0 
fc>1b, CttbOS i 0 2 ^4 1 . 4 21^^^^^ 

tHTi^t5tOtfc5o « 1 ©S« 1 nuikmz 
ffidS (10 0) T-fc5W£eV>y =i:/?3L/N£r/8t\ * 

«2t>ttfiffi#ffi (10 0) <D*tt»-vy3^9^«r 

*<D±ffii;:ttBi2 1 £rP&# SiO z i4 
1*0. 2 /imOl^CMt^c Lfctfo-C. 
1, 2 ^^-^ Vtz t cf (D*?-*? y Zf&G (H8#M) 
0 . 5 ^ mi: ^ 5 C 

[0 0 5 6] *jeitffiUc*5lt S JB 1 coS^tDMitxm^r 

0 9 lw^1\ 

[0057] *i\ (ioo) ffi*fioi/y =>^»>^^ 

OiI5riMIl, f$ 2 0 0 ^im(7)v'y3ySg5 

1 ^rai (0 9(a)), m*>v i ic^m 
R^jRftawft*^! i o or, 4mm<ommtmm 

SrJSU is}) 1 (Dffim^&Z 1 (im(0S i o 

zB4 1 a-W4 1 b&tejSL-tZ (0 9 (b) ) . Si 
Oil4 1 aM4 1 blii^^f y^Mi: LT{£ffl1- 

[0 0 5 8] &t^T\ ±®CO Si0 2 {|41a 0±lC, 

8<D**^*Si-6 7* h i/y^ W<*->- (0^ 
iM*) erffMU 7^x^f y^»CTS i Ozl 
4 1 aOfctHW^t^y^^ltefc-U K7*H/^' 
h/<*->Srl&*1-5 (09 (c) ) c 

[0059] Rii, rwy^ia^c/y^^s i 

i:/^. *ffft»wli, (ill) U^<D=^y^>^m 
g#ftfc/h£^fc«>* ^^v^oitfi^lc (l l 
l) ®#¥*i®£: bT»«+6«5t* 5 »fe*t<&, 

&}T'l*W.W)1fc5<0$Zh & 5 0 0 ti m, f^t?r30/ini 
i: LTV** (il 0#98) c 
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[0 0 6 0] (100) B*ffi<D->y ^>IS5 1 tdio 
l^T, (111) ffiliX«^ffiT'*>5 (100) 
LT^ B B B ^it±^J5 5° (DftK&fcoTSEfro-Ct^fc 
ft, ±I£Oj:9»C (10 0) mJj&<D^V =a^Sfi**C 

ffd £7 4 0 /imt U 1 7 0nmOiyf^fe*t 
ih^5 0 0|im, i?£ t a* 3 0 m mT*&?6^®)$5 

5r#bH§. i^x-^y^m (ill) an 
^f^fox^fy^ {ry^^F) £*t> Hi io 

^-60 Uc^ot, ^j**^*— v«dl 11. (1 l 
l) Si 2 *<OT>?-*y H-«feO»»*/h*< Lfc 
tffttfttfeftlMZ>"C* *IISE0tI"Cli7 3 0 p mi: U ± 
SBOT/lO&y^y^^SfcTBfft* (170/im) O 
xyfy^^ofc (09 (d) ) . 

[0 0 6 1 ] fcfcL. is y = 5 1 <DT® <£> S i O2 

J^4 1 b <D/<? —>MT.$:'fT ? * S i Oz ^4 1 b<£>J? 
HI 9 (b) (0©BT*I4bSIBOJ;5J-1 ^m-Cfc-D 
0 9 (d) (75T/^y«^tt3iy^^^Xg»C 

*5vvtn* i£s io 2 i4i bteTA-# y*$ic£ 

St*«Hw*5V^T tt:, S i Oi m<D^ is if hn$¥ 
Si0 2 l4i b 0KffW4>tt¥¥9M± 

[0 0 6 2] ftiC. iulBS i O z ^4 1 b (4 1) ±^ 
«»«5JCSSi-5*«07* h/^->- (0 

^■fr-T) «r^fi£L, 7^^^>»TSi0 2 
^4 1 b^miiW^5/fy^l, bui? 

C0®»C^etTV^ Si0 2 l41a Sr^ffl»*i"?> 
(H9. (e) ) . ^lOctp^Il^lT, 0 7 l^L 

tzm 1 ^>^t5 l iWOLZtihc 
[0 0 6 3] ftJC. *Hft«JC*3^6*2 0S«OSi5i 

Illril l 

[0 0 6 4] *"f , (100) iJfi^niv'!) a >g 
tR5 2 0Si?ri®^IL, gv/y3yl^5 2l:^i 

t&m&ML. ■>!)3>XS5 2OiSl:Si02R4 2 
3 2^1^4 2 b $:Mt6 (0 11 (a) ) e 
[0 0 6 5] &1>-C\ Si0 2 f42a ±«C«* 

2 1 h i/y^ (U^ 

■f) ZMfiLLs 7 78^yf^»i:tSiOsR4 

(011 (b) ) 
[0 0 6 6] y = 5 2 <7>^tti L/c S i u 



(8) - 7 18 8 2 
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x% oz^x'Vy^y^o^^K mzn&Ltzs i 

4 3^pil4 4Ht (il 1 (c) ) c ipll4 
4(40 7i::*3rta«tt2 1 fc iTiM^'b^^ 

(HBoBi--i-(c).xaic*5v^tt. =»>s^5.2 

(Di®OS i0 2 §4 2 a&tf 4 2 b ttKV***>ftl a t" 5 

i?££0. ^rLTfr^. pS!J§44 1 

(SC2 1) «*c^n7^-M/^F/^-> 
(H**-f) Sr*J*U 7 5/»*3ux^^^*Jc-CS i 

OsR4 2 aOlHJBdtrayf^^tai (mi 

1 (d) ) , B7l;i^Lfc*2<Dg«2as»jft$:h,£. 
[0 0 6 7] #XlkW^^^ Kd&l^T 

14. tgfbfi5 i:m@2 1 y ^*G^>-+8feli, R'f 

Y^y Y<0>02 efctM*tt±*»fcO- 5 /i m 

JS£#±K<0£::fc3 9 0. 3//mt*fe5fc^ il 1 
(c) IgC^V^TliS i0 2 l42aOf ^^o. 2 2 

/i m £ & <b J: 9 i:^nt7^troTi^ c 
[0 0 6 8] a±OXe^J:»)^J«$ti^:S« 125:^2 

11, S i -S i E»«*£fcJ:0*&S*W 13 8 Kit* 

[0 0 6 9] £T> SrlSSiriSBtffc** 
jJctojl-friK (l oot) HTi5fc#U p5X« 

[0 0 7 0] *jBS«W-il<OXatcJ:?)»ffSixfci 

14, 0. 5 0±0. 0 5^m, ^ft)*&tf>J¥ $ 14 3 0 . 0 
±0. 8^m^v^iii:^lt^tc ^ixb^-f> 
^yx^A 7 ^100V, 5 kH zTlBi&L*:*: 1 
5, >f >*««<OfrfcffliI£*4 8±0. 5m/ s, >f>^ 
?K«#«I4 (0. 1 ±0. 01) xiO^cc^^i 

[0 0 7 1 ] #H««K*3V^I4, BBn^fc* 
pSJi?^J«tt»4ro*J2feicPfiP>ix-f, mZ&<<*> 

t -T 5 # T' t> WMK P S« er AMI" 
III ISTcSfcSrJBi^::**)"?*^ 

2£ P i*!g&£ it, m^2 1 *r nasi 1 tpj 
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9, P, As, S b«<DVR7c»Sr K-7 P LT««2 1 

[0 0 7 2] £/c. **««Hw*iV^Ttt, Si0 2 i4 
iW4 2l:J;^t7^^MU:i\ Si -Si 
K&S-frS^BUli. S i O2 B£4 l&UU 2<D¥hb 
fr-Jj&*j:<Xh&&tt^&X-hZ>tz1tos SiO z l4 
1 £/c!4 4 2<D.Zhbi>*-jj&m&*? J r yZf&tm-<D 
J¥$£ U &;£C>S i 0 2 ^^^n-fe^_hX^^^^^ 
yf->-^JSfcJ:9l**U Si-SiEgS^Xi!r» 

[0 0 7 3] £/c. *jtK«lC*3V^I4. 
— * A: LT<0 S i O2 RI4, S i (DT/isti V y 

j-i/ymo^y 1 ? t Lxfcmistzi><DX\ m 
frmtt zcom^^n. — rs io 2 i 

[0 0 7 4] *JII£WC:kt^Tl4, ^f^^xy 

^yK©tt«±, ¥ty^*ttO. S/imirLfcj&K 
S i f»BKfc«f4ff£ 1 . 5 Aim*T*i4S«»-36 i o«Sfi: 

2. 0/imt^5l^:il ^^y^-tT-fc5S 

[0 0 7 5] 11 2J4^WOSB4tOH» 

WlcJ:SW *9*s=.y V^y Kffltf>»i £>g&<0— £BI9r 

K^^Tte, «ffii&s^j*$:ixaJS2 0S*R&tf!B3<E> 

[0 0 7 6] *HJE«-et4, H 1 2 iCfcft 5tii2)fi 5 <D 
=¥> 5/^^® 4 5lwpSj*^l4nSI05Ftt«9JB*»P>* 

^ KiElbftOj^«[ft4*ttXI4^ h-^^r^S 

^SGI4g2<Dm4S4 6 i«2 0l«±Ol«2 1 (HI 

i0 2 l4]h HJfiW3-e5*-<^«2 0S«o±Bi^ 
JBfltSixfcS i O2 ^4 2 K«^6o 
t^tt< t b-^^S i O2 B©^t^t ^/^G^r?t 

[ 0 0 7 7 ] *Jt«£Wc*Ji4 6JlloS«<0««xa«r 

m 1 3 ic^fc 

[0 0 7 8] £1% n^tf) (10 0) ffi*ffiO->y 
r>^/NOP5®^^®^t, fS 2 0 0/im^y=> 
S« 5 3 *\fm L (il 3 (a) ) , B£->L>=i >X« 5 



(9) 



^M¥6-7 188 2 
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Sffc&SI&lftU is 1 ) zjy^b 3<Dp]®lCJl£ 1 urn 
©Si02S4 1a»l/4]b?rMt?) (SI 13 

(b) ) C 

[0 0 7 9] ftV^. T®£>S i0 2 !4 1 b <D±iZ % 
HI 2<om«l4 6Rtf»- K« (8^*1*) ©JMfcfctt 
^-f^* H y^^^^ (B^*i*) 

Si0 2 l|4 l bOSM^^i/i^x-^y^ii: 

i"5 (HI 3 (c) ) c 
[0 0 8 0] RlC, S/P =>S«.5 3<D^tBLfcS i ffl 

2(OtS4 6iUt«Ht5 , b^fc2) (Hi 3 

(d) ) o 

[0 0 8 1] ft Id. ilOS i 02^4 laOlC, 7 

tCTS i0 2 l4 1a (D«m«»er^!xf 
S7^- H ^ h/<^-y$rli4t?) (11113 

(e) ) . 

[0082] £ju*©i«tt3tJfc«i 3 <om& t mmizti 

y^»«r»J*i"6fc*5>«>S i0 2 l4 1 b — 
^JOIfc1T5 (813 (e)H (g)). 
[0 0 8 3] *Hft«»C*5V^-Ct. jtH£«3 fcff]«lw, 

[0 0 8 4] ^HJEW»d*5V^TJi. e*0>JS»«5l;:*: 
[0 0 8 5] Hlfc#!l3ldi3^-cii, ^v***WMB*fc 

[0 0 8 6] (HSE« 5) 114 (4#*W^JB 5 O^lft 

iiH7Jc*Lfc5tlfcf!l3 fcB— o«5S-e*>Si^ Rio 
X«i ^2(016 2 4*#*Lfc(Rlc»iSS*tSMB) 
«5 tli2 1 y^ttORW]84r*B^t" 
iIW^8^7^ii4 9TfcoT, 

i <DTffi\zBJ&2fr%^k* ! ft&ki-6< 

[0 0 8 7)015 Z>W> 1 os«o» 

[0088] £1\ (ioo) ®#ffio->y 
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4 er^3K KB15 (a)) , !£ *> l> =■ 5 4 

*»tf*«*»H«*-ci i oot, 4^m<Dmmitm 

3g£SSU ->!)3yl^5 4(£»P^®ld^$ 1 iim<DS i 
0 2 J^4 1 a&tM 1 b£ftM-f 6 1 5 (b) ) . 
[0 0 8 9] ft^-C\ ±ffi<0 Si02i41a tf)±lC, 

h/<*-v (8^*1*) «r»j£U 7y**iy^^ 
^tCTS i0 2 l4 1 a^Hi»^'>f^^ 
10 U K7* h/<^-y«rlft*i-S (mi 5 

(c) ) . 

[0 0 9 0] fc\z % TA-# vmzt&irV 

fc*3L jffl^y^V^T-fcofcS i0 2 !41 a£tf4 
i bfe7y8**yfy/8i:T»4t5 (El 15 

(d) ) c 

[0 0 9 1 ] ftld. Hi l 4lw*5ttSlR!artR5 i:tl2 1 

h/<^-V5 0&J&J*L (815 (e)) ^ 
/<y ^K«lcJ: 0*!>S^^7^SS4 9Srv-y 
Sffi5 4 0TBJc?KdcU (815 (f) ) , &1>-C\ 
U = 5 4 $r3&*««H*^aa[, H*«*»*rlW* 
X7* Y h'<# — ^5 0&f&&-fZ>b, Hi 5 
(g) t^T^?^ «»«5^ffi^i-«>ttB!f«^« 
30 &\Z#* LT(D**3£S^;tf7*ffl«4- 

9*s»jft*ix5. *^S8^7^I»4 90^^ 

H x =-^^tti# 7 7 4 0^7^W\ **v9 
#l^$r8 0%Ar-2 0 o /oO 2 , JE^l5mTorr t 
t, RF/<7-6W/cm 2 ^Wl, 0. 5 u m(D#7 

[0 0 9 2] Hi 4 Ltzm 2 2 RXim 3 

« 3 tt, XtkW 3 ICKUfc*te[- «t "5 ^Htfc 
fflL, J-ls* 1 **.? Y^v KtrtB^atTS. **fx JSl 
40 cog^ l £ * 3 3 4 0»««-&SrHlKW 3 icte L 

5c fttd, si <o*«i t%2<ow&2%i&mwi&mz 
£y>&%-tz>* mwLiizMj&ztitzmWifcB 

\zBAitiitWS2 1 £Otem^b-££fTV\ 

S«l fc*«2fe*3' F^^Mt?3 00t 
{d^L, *«1«*tjE, **2«l€rAi:LTai[a«E 

3t*«3©»-frtra«cA»4B] 

50 ^#bnfcc 



(10) 18 8 2 



17 

[0 0 9 3] #Ht£Wfc*5^Tli, ^®>& 5 t9M2 1 
!>S8^7^»R*»i <^S«<0Tit4< , §I2<D 

0 V erlWf* C £ \zX 9 8§ 

v Y(o&wittnMM<Dh<o t£.< m-xhz>o 

(Om^^S 0 0X:X'<7V Z kfcTZ Ztzfr. SlTlZf&t 
J:5*a*«:*C«>. »2 0S«±C?I2ric£ix*«;«£ 

v?*2x ;/ KOl£t^&&£ft±£-tt5 
[0 0 9 5] 6 ) 11 1 6 tt#* W<DJB 6 

tt, p Si/ 'J = ^iJR 5 5 OTIC n I S i ■ 5 6 Sri 

[0096] *stjK«»w*5rt 5^ i <D»«o»axa«r 
m 1 7 c^-fc 

[0 0 9 7] *-f, p£!<0 (10 0) MOv'!)=» 

S i!56?r30p m£Df^T^t^^y^^iC^ 
97i£j£U =«>g^5 7&«5 (El 7 (a) ) o 
->3=>KS5 5li, B fcK— 
^OMli4Xl 0 15 cie- 3 T^?) o £ 
fc, nlSi§56(tA]^r K-^lfc h<DX3b t> , % 
OjBSiiSXl O 15 cnf 3 -Cfc£o ±15031 h^=Jry-v ^ 
fifc*Ifi"Ctt, S ii5 6^Mt5:^: 

#"C#* @«*$30^ml:WLtii±0. 2^mC0 

[0 0 9 8] ftl:, f y = 5 7 SrRSSXtfzKSSfil 

8ia*Ti l 0 0*0, 4^BS08SK<b«! ! S«rllSt, 
P ^>g^5 7(Oi^cilCJi:$ 1 |i mOS i02l41a 
1 bSrMtS (IH (b) ) c 

[0 0 9 9] &^~C> ±®<DS i Ch 1^4 1 a CD±IC, 
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(B^-fr-f) WU TSOSi0 2 JBl4 
1 b<D±c«ftW»3ifflHP»5 8lc:«ai-«>7* 

y/SCTS i0 2 l41 a&cM 1 bO^tH^^^ 1 

(m-i 7 ( c ) ) 0 

[0100] fclc, Hi 8i:^t^«t^ ±IELfc 

10 n^Sil56« v eM80^HT0. 6 VO 

*tfKOH*8* (7 O^) *lCi/»=»^»«5 7«rH 
SU 3L5/^>^§r^r5> e pfflv'y 3>Sg5 50«ttl 
(siO Z l4i a-efih>ixrv>/irv^») 

\Z^yJ->?1&3z£tltzk^*>X\ n^Si^5 6Ji]E 
tx^r-f, :©»At*yf^^*7l, in (d) 

[0101] &l^"C\ Tl^S iOzl4 1 b(0±(C N 
20 JR«lS5lC*»-rS««07* (HI 

R4 1 bOfgtiJ^^ais/^^^^L, S7* hUy 
(017 (e) ) e 

[0 10 2] ±|S^OXmiCOVNT^^ii£^!j3 0^ 

1 0 OflUflM i/zn y h^y K^$MIM*<£>J?^-I2> 3 
30 0 . 0 ±0. 2 p mi:V^I6fflC»^fC*5 5, ±IEO 
xt^^y^/VIlCiSnlS i Jl 5 6 <0JK»ttffi*s 

mzztDa^mmztixyt^z. :nw^v?s^ 

KSr 1 0 0 V, 5kHz "Cf*l$) Ltzk -Y >t7 

»«OttttS5SStt8±0. 2m/s, >fy^SIWBii 

(0. i±o. 005) xio^cca^ill:^ 

[0103] (SllfeW 7) 119 rt**MOfK 7 

mm 3 tm-<ommxhK>. MatxstPi— e*> 

[0104] ^XKMOfR 1 Og^ 1 tt; p-SSv' 
gt5 6 1 (DTffiCnSaS i ^6 2**-* * *c\s* 

y ^ 6 1 <Dttftffi;&tfctt (noltfcs, (1 
1 0) ®*fi<o->!) =>S«t-h, i^^aoj: 9 11 ( 1 1 
1 ) ®# (110) ®o*tt*®t< 2 l 1 >^[^]tl 

50 y^-v^»cj:?>*S*ffi«w»LTMftK**«r«*i- 



(11) 



18 8 2 
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X/K qtHJ^^P^btt^W >^ y MiJ&#tts:#& 

[0 10 5] *Sl»«»c^Jt6JBi«>atR«>«15tXS«: 

[0106] g)20 ( a ) *>>b ( d ) II I190C- 
Cj&SWffilSfcW^U IS 2 0 (e) frb (g) Hi 

0) i*fi©i/!J a^«>3i^OP5ffilrSlffiW»U 

17 0/1 m<Dv-y =>>S&6 1 trfRBU fit"> V 
«6 10Tii:, nfiSi|6 2«r3/iinO*S"ext F 
**S/*/uj*ftK:J:0*J*U '>!)3>«6 3J:#5 
(B 2 0 ( a ) ) 0 > y =» 6 1 11, B & 

K-^LfcSffi"CfcD> *0»Sli4X 1 0 l5 cnf 3 T*ifc 
5o nfiSil6 2f4A]«rK-^tfct©t* 

9. ^©SSti5xio»ciD" 3 ffc5c ±fEO^fc'** 

0 . 0 5 /i m<DMW s pJ^*Cfc?>o 

[0107] RIC, 6 3 ^r»SIXl57K^«. 

#ffl^^T'l 1 OOt, 4^ra©fSft»*b*&3!£:JfiU *> 
y 3 6 3 <DM® tci? £ 1 ^ m<D Si0 2 l4 1a 

W41b«tS (B20 (b) ) t 

[0108] &l^T\ ±@<OS i0 2 i41a <0±I-> 

(ia^*i*) eMi, tb^s i 

0 2 §l4 1 b<D±tC««.»*5i^MPffl6 4tCftSi-5 

i^yfy^CTS i0 2 i41 a&tM 1 b(Dlffi 

(B20 (c)). fc*3* ttttJl6 0»*i:« 

©WHS* 2 0. 7 ^m, tft^f^f 
BBBi UTtt7 0. 7jim£:U 1 >f 9 
?R Ky LTI13 6 0 dpi ( K ^ . Y ^ 

[0 10 9] ftlc. jas«6Jc*5i^ELfc*ifei:n- 
4"e=-yf-^^*rff 3 (H20 (d) ) 0 ID20 (d) 

y 7-f^74^«st57* (m 

^^r-f) T^(OS i0 2 l4 1 b±l2£®£ 

7* hus?* MJI (H^*i*) l-J:?)««L, ^^^^ 

^Bfc^U 7*hW^h/^-^»*t5 (0 2 
0 (e) ) e 
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[oiii] D2 o (d) ©xg£ W«K % 

(f ) ) c 

[0 112] *>y 3^IS4*S:7y8^y 

^^Stl-SdlU SiOzi4 1 aM4 1 bfcfifc* 

- U JB--l-0**i-«r»S (H2-0- (g) ) c ftbtitzW, 
y*s¥-*y He* OSTiWcLS 5 mnkteilztK 

[0113] (HtfcW 8) i21 WO|B 8 <D?ltfc 

20 fctf <DJ¥$£r^LTl^£e 7^* y K<fc Z> S i ^ y 
£\ i^SSK Oft 5 X 1 0 19 c m- 3 £LL) 0«*^*5V^ 

30 T-fcSc 

[0 1 14] *|IJ6^!^*5^«>JBl0S«0jKigXffi$r 
12 2 IwT^-fc 

[0 11 5] £1% n^O (110) S^OS i 
/N<Dpra£rtt®Wi§U 2 0 0 p. m(0yU = 

h^t-i 1 oot:, 4«Fn^jft»{b*aas:*t. ^>y 

3>g5K6 5(Df^®tC^$ 1 MnK75S i0 2 l41 
iM 1 b&Mf&'fZ (12 2 (a) ) e 
[0 116] &l^T% TSOS i0 2 !4 1 bOiCi 
40 ftffi (BK-^I) 6 6, "O^^r-r fc*T-< 8, 

s<*-> m&itr) *MtfL^, sio 2 i4ib(Di 

«r7j/S^xyf>'^«i:Ti3/f : y^ 
U — >*rl**-t"S (H2 2 

(b) ) e 

[0 1 1 7] *>y =^>S^6 5^^aiLfcS i 

$C6 7^0B K-^«rff 3„ *Ba*ft«iJt*« 3 <D^ 
«tl:m\ B K-7*l6 6^St5^s BOSS 
50 HTii5xi 0 2fi cm- 3 , * K-TTI** * s 1 0 



(12) 



6-71882 
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/im t46J:5*K--^ftWwT«i«feff9 (82 2 
(c) ) c ±ft<DX5*i^*BM&*m^V-7E8-%- 
*r*»"*-afc«>fcl** jllii«3-elBLfc#a^ife0 5 

[0 118] &t^T% ±t£<DS i0 2 l41 a <D±K, 

(H**-f) *t»j*u s i 02^4 1 acommu 10 

th^^^^-^^t?) (H2 2 (d) ) c ft 
12, KS^J 7 £ 150pm, P^^- 

[0119] fclC. 5/ 9 =• 6 5 CQT/l^ y 

ffi ; 2 otf%, *RS ; «ft8 0K) SrffiWcc 
itlfeori: < S i (DTfrio V ^yJ-^yiZ&ttZ^y* 

niS iS«tii^l. S/im/^yf^^-F 

flRJ-CO^»tR5©l?$ (tfi!ftt£) 121 0 » mX'hZtL 
is}) =i>MWl6 S<nmW£ 2 00/i mOHl 9 0 

[01 20] ^HJEW-Cli, ^TorfrftKJ: 0^1b«0> 30 

^ Lfc#oT200p mO^ y ^>^l£t2. ft 1 3 

3»2ow^in e H122 (d) 

T?«l 3 35)2 0^05. x^^^ttt, ttl 2 6 

121313: B K-^®6 6 £ <D#®ifi®, fc*tM*#®«t£> 
> 7 1 ©a»ttB«l:fi 190/i mO^ y^^"?tm 

1. 5 /i m/ft^V^^?^- t\ZX=^y ! f->y&& 
/#£ft6fctf>. H*6»l603:-7fy^T*liB 5 
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U iyf^^»iS8B^^-^7l0S»m M 
^tfilfTU ^l3 3^2 0Wx2/fy^:Tl 

a?L7 2^*as*i5, ffiu<oz:t<s *>y=3>s«6 

^^B^lCii, &'p<D'<7y =.y* % s? 
Nttftl 3 3#ffi«<OB*£-CJtiML7 2jWBj£Sixfcw 
«■«*» («itfff*f©ia**, **SJ*u- 

T1~5 (H2 2 (e) ) c 

[0121] TSOS iOzi41b & KAMA 3 

G>*fri:ra«i;:* »2<oS«±»-»fi!t$ii^««i:^M 

[0 12 2] ±fB(DlSl-*9»Jfi*ftfc«»«5tt, 
y |j ^ yli 6 5 (Z)i^T'OSf^7 ^ ^ (±1/Jp£>2 
pm) Kfcj*]£>1\ 10 + 0. l/im©^X*t2) 

r^^"C#^ c :©±o. 1 ^mO^iiiT;^!)^^ 

^>-^tCjot1^^7^^rT^ift<, B K-^»S©'<7 

[0 12 3] #£ttW©#ft-CI±, B K-^i^$^ 
flSSi^J:o"C|glb«0*S«K36 s ifcft$tt2>o 10 pm 

#«J 3 "CIE L B B r 3 ^Wmt^^m-MhW.^V 

9, BBr»*rfflv^*»i:n«ttK-^**»ll**r» 

[0 12 4] *3t*«"Ctt. S»««^G>B K-^irlRl 

T^*9. i-ftfe-b3llftW4JClELfc«»«i:lal«lO«>i 

[0 1 2 5] Sfc, *H»«-Ctt. i/!)3Vl«tlt 

[0 1 2 6] »T©»fc«9*>fe**«l 2lCioV^T 
[0127] (S^^'J 9) §24 fi*«WO»«IS'&^ 

l^^^gco^@g)T^6« ^MTOfi^yy = 

1 i: m 2 (d* vimxyxmfo 2 ^ <om^m^ 
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[0 12 8] #**«fc*5ttStt£ifi«l 1 Oil. «K 

i i a^^^^lK}^^^^^^^®^^^ 1 1 1 

til 1 3«>^>f**»w«tt*Jx&ttS««** 
l l 4 ^It^^^il l 5€r*i-6«Mfci: 
1 211 *®0«tt»StSrTlfSe«JT-« 

l l 4 I: J: 9 2 1 1» LM48«E*fc«»t' 

£ e ft*** 1 1 5 !4mS 2 1 CD^Sfl 2 3 IC&fefe 

[0 12 9] i^yayiSl i*9S«#7^I*2 
14, ft»*77>ft- (H**i") £3^TiIIta£5 <!: 
m@2 l lrfif^^t> B24, B25©J:pl:ty 
S c m«i2 l^m@^l 11,11 2<DfE® 

^/7^2 a^Mt ft ««±* J: 0 * i ix 5 tf> Sr < it 
JRl 1 3ICJ: ?) 5.0 0V<D«Efc*S2 0#BOHMBU PS 

&f\z * s «Ti- * co "CS'd o e S Sr o it s . «^ 

[0 1 3 0] :OJ: 5K*frl», SS^fcl 1 5»tf/<* 

i i 4ic* «pm®2 1 t^ms k<Dmiu.^%te<i£tt 

*#*sfc*L«m*«JMfcHi*8Stf 6«>T, ««2 l i 

mme 5 iHii*m** s a*ts t a*ft < . m@ 2 1 o^g 

3ftS»^ftv^O-C, *ojgi2£@SLfc.«ff>Si!)«5K:* 
SfSA^CSwirsftSftv^ Jfe»fflt2 4J4«»* 

Sj&^om^^l&K:* 5ftt, fft#*-C-l4ffi»«5 

o^ipjtcftmsi^^srtiijuti-sis, mn2 1 
&m±-fz>z t&x%%* 

[0131] (J£««l 0) 112 6tt**W<DB«»& 

(4RS-&K«o¥ffiEI"e*>«>, **J6«t4, =>f/u^<* 
/^bftSCT-i i 6£JBi^T<®*<om^2 i ic-tix-PJx 

4tmx:x&>z>. i 6o#jH4»*^ieaj-iH 

i^K ^@^lC^V^TJ4i§mBE$r^Jx.5r t 
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VLK-rzz k&B&)<Olt*>* «ffi«l4i&<Tfca#fc*S 

-£ic49, Btttt*l*^»lfcK**S«^K9^* 
l l 6 0»ftftiflcJ:«)««2 l £o3ia*fiS:RjfC 

[0 13 2] (Hl£«l 1) H12 8l4Se>JCflfe<0*tS«l 
t^5i^^^MO^®lUT% D 2 9 I4« 2 Og&± 
<0««^*iifl;ffiOiBiill««r^i" 5 l I ffiSI1?*>.2>. ft • 
IU2 9T*l4ttj|SOJ^^I4^IBS^tLTVN5c *** 

l#0*£3R#7*X«2A_tl::, Sfttt 

«-»(Dfi^o««2 1 £atti-*>#s<0m«i 20^ 
^(c^ufcto-e*>2>o #a««i 2 o«4**a<o£-c 

60m@2 10«2 3i:Mt5U-mi 2 1a, 
I21b^t^c :^!)iS^7^SS2A 
J^-&$ix-5 lftO^'J (B^i*) l-fc®? 

4, H2 6tra*0*a«r»oaWB©** (/X/u- 
fttttJ* • • *V ~? 4 * ' ^^^r-t tT-^-f ) 

20 j£ffi«l3l^l^i»X$^«)o ^Lt, i26i 

nMl 2 0i:gfe^^ Bfiiil!l»'&««S 1 1 1 

1 1 2 0 fc-fccpU - KfflS 1 2 1 a , 12 1 

[0 13 3] (*tt*Sl 2) 113 OI4$b»wfll<OSlfe^J 
30 ^^SBSS^S^WrffiE-CfeS. #31*0114. 3tt 

(ommis 2, 3^iRi^tcB«iS^i-s«t5»-t^i.o 

^2 % ^3<75S^2, 3l4*^SK*7^KST-*>?)o 
jR3 0*«3l4micyX/U?L4, i&ai^6. *!)7^7 

^S«^t5li:*:J:U BSS^^rtT ^ tf * « 
40 [0134] -t:t% *H»«"CI4, SB 2 , JB 3 * 
11.11 2^111 1 3<7>-^-<^^«l^»»cL, S3 

0-/1)3 1 1 % 2 tmettf 7*m>&2 ±<om 

^2 1^111 1 3 0^v^ffil*waJKLTl?l^lcB« 

«1, 2, 3 oiD^*fti:lt5^B t«6»t^ , ft 
*ftBB*r*«»wfi«ne#*i: WE»*«9ft^ 

50 ^r^T#^c 
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[0135] «T<ojat« 1 3XtfllSE« 1 4 IC*5^T 

k o»*t t ± < ra- <omm t -r 5 r. t #-c* a t o t? 

[0136] (JSJ60J 13) 131 
tRl £ls2<Dg&2teFr£o=¥-r 5/ «r <> o T Bffl* 

[0 13 7] **jfc«-CMU y^Bl 6£ 

8<DfcbPl9a, I9b?r, Wf^iSiK 2 

LTi^o 2 3iiti2i^m 4iiil^il:i 

j*Lfcte»KT*fc2>S i 1 0 2l«gHlE]», 1 

0 6 &&mm& 1 0 2 ^ss^srs* 1 Kssai* & 
[0 1 3 8] m&i zmi&+ = ^x««;ii&ew* 

[0 13 9] Ltzfr^X. *nMM<DffiJ$.^±Z>t. ffi 

tBn«r^ihtTV^OT% ^y/Sti 6 MglrtHf 
[0140] (HJfcM 14) 133 {tfaom&m^&b 

^!Wg5£>TffiK®lf 2 1 <Jr^tI^^^T^2 0m^4 6 
^l^tOT'fc?). BjS2 0ti4 6liCr*fcliA 

^Moh «W©3E«-JkmJwJ:6*tlRJ««2 1 t 4 
6fB^flJEVc (i, 

Vc = V ( 1 - e x p (- t /T) ) 
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Vc=Vexp (-1 /T) 

JE»TI4»at«rR. »«S«:Ci:t5tRC-e4i6 

tb^6lctei&£t1lo{&i^c r£fcliAu«^o^;«4 6 

10 zL3L-^OjC^^ra±$*TV^ c 

[0 14 1] (HJSWi 5) B3 4tt**W©Sbi:ft 
* £^ >^ v** y K<£>BraiHT-fcS c 

jfctt«B8JB*fc 2 0 0 Off*-CT*«1-a w t 

HfctOT-fcS. ^2Og&2<0mH2 1 

Oj«ffllwia*tt*KJl*fctt**»JI 2 0 0 
--^U :^2(^)1IS2 ^SBl Olfel Sr&t)^ 

20 mtLtz D % IT, ««tt*iltLTlB*it#»-f 5 K ■ 
gt£2 0m^2 1 <0j^i2lwJ?£ 1 ^ mtWI/^ 

ufc. sn <D&&i ttn««2 i:^;cv-i; 

2 5 0tT*7U-hS^lt. LTt^oT, 

&1 £g&2£y 5*— h&^Lfc, ^<Di^ 5/ 
-8^, g$i ^StR2^r*nff U*»"tixrf*fe^v^T\ 

[0 14 2] y/^tmoT^ 
[0 14 3] ^i5, LTtti, ±I£0^y-f 

[0 14 4] 

[0145] (1 ) lEfttttmamio^-r ^^**ro. 

50 (2) iE^t'^Wl ^Eb^^^QD^JS. CttSttAl 
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(3) ««iS»c!B2©«««r*jati - Sw4:lwJ:9, fitb 

(4) a»«fe**i _ 6IK2©*Wi (aio) 

(5) JR io»«kJB 2 5 Wc, K 

(6) SttSiWttlBO^-ry^W^WciiUSaaB 
&£Ut1-5w t\z.X V 3 s * y^«rt^O**OftA*rK 20 

[112] ^i^M^WWfc5 t 

[HI 3] Bl <DA-Ailfc&«0T-*>5. 

[(14) ^JUBW^^yl^y Ka>SS 2 0^*6*8 

[0 5] *2<omaW<ORfr®ftW®"efcSc 

[i6] H5 0B-B^liTfc^ 30 

[HI 7 J sMSWGW l^^** y KOS3CO^M!l 

[i8]^3 <ojt«l«*r-«* 5 ffl LT^-rt£*ft«H 

Ii9] jB3ojafc«fc33itsjBio**^«iaxaH 

[111 0] JB3<D**«Jw'*5rt5fi»*0»»<o-*ifeH 
[Hi 1] JB3©HH«^33lt5»2<0XSO»«X8 
[Hi 2] MMO-Y^^sy Y<D%4<D%1& 

[ii3] JB4<DlBBWc*5rt5JKi©*«^ll[3tX« 

[Hi 4] ffifi^^'^y K©JB5 0>S* 
Wfc*-r5MW*aB-C*>*. 
lil 5] JB5 0**Ww*5»SJBioX«oa!56xa 

[[116] *$tm<D>( y^yx 5/ 




^B|sp6- 7 18 8 2 

28 

[HI 7] JB6 0jtlt«JwiSlt5JBl<D»*0»3tXS 

[Hi 8] *6«)S«iS«^i3»t6««Mfc*tt**tt3:-y 
^^O^ttSrarfB-Ofc*. 

[Hi 9] *WR<F>4 y h^s> K0^7^ft 

«Uc*5rt*»i oi«ofl«BT*>5. . .... 

[120] |B7©llliEffi]tc*5«'tsJBi(OS«o»!jgxS 
0-Cfc$ c 

[H2 1 ] %WR<0<< v b^y Y<0%%<D%1fe 

[H2 2] »8(0|lttffiHc*3»t5JBi^X*^»5Sxa 
[B2 3] T^yftJttiJxf^l^SB (*9 

[@2 4,] **WoB««-fr*ttlc««i-SB*ft*SS 
[H 2 5 ] ■ H 2 4 o»ift*8lo¥ffiBt?*)5. 

[027] 126 (^ii^MWiiT-fcSc 
[0 2 8] ^^oKSS^St^ffiffl-r 

[02 9] @2 8(O»2(OlS(0?®B-efe5. 

[03 0] 

[03 1] **W©MI*BJtj5fe©jat««:*i-»raBT 

[032] 031 oJlfi«WIBtfc5. 

[03 3] &&W<OW&V5±fe<Ofe<D%1foW*7Flrtiti& 

[034] *«WOWI«****^*^>StJSWIIr^i-» 

[0 3 5] #3SiJBOjBl ^jtl6«0-0^^*y 

[^#Otfcej] 

1 » i <D&m 

2 * 2 <Dg& 

3 m3<omm 

4 y XyV?L 

5 Hib^ 

6 fttffi^ 

7 ty7^7 

8 

9 stb£ 

l 0 << ^2 y^- v K 

1 5 QDgfl 

2 1 

2 4 n&mm 
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(a) 
(b) 



[19] 



[11 0) 



^4la 



] 



(c) □ 
<e) 



N 4lb 



f T 1 



-4 la 

.51 



*-~4lb 



II 11 




42a 



43 



42b 



44 



44 42a 



u T'- 42b 
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[113] [Dl 4] 




58 6 6 6 

(d) E^^zi^gi ^ 

(e) r^Q*o'( ~Jl+ 

4lb(AI) 56 
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IB1 9] 



[D2 0] 




1821] 




[123] 



J 

0.! 
0.0 1 



10 10 10 

B DENSITY [crrT 3 J 



(a) 
(b) 
(c) 

(d) 



(a) 
(b) 

(c) 



63 



^4 lb 



«S 6 



(d) n^.rnrn>H H 

6 5 

3 




tg) [ 



I IUI 

I I .. 


TUT 

t 1 







[82 2] 



41a 



3~ 



65 



^4 lb 



67 



67 



67 



66 



66 



66 



J7I 



66(5 ) 66(5) 66(5) 



72 



[m2 4] 



[125] 




21 



i 



— = rr---a 



I -- - 



1 , 



Jrj-tf 



115 



23 



-115 



T 
in 
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